Molecular species composition of membrane phosphatidylcholine influences the rate of cholesterol efflux from human erythrocytes and vesicles of erythrocyte lipid.
The efflux of [3H]cholesterol from prelabelled human erythrocytes having modified phosphatidylcholine compositions was measured during 24-h incubations in the presence of unlabelled acceptor liposomes composed of equimolar amounts of egg phosphatidylcholine and cholesterol. The cells were modified by replacement of part of the native phosphatidylcholine with either dipalmitoylphosphatidylcholine, palmitoyloleoylphosphatidylcholine or dilinoleoylphosphatidylcholine catalyzed by phosphatidylcholine-specific transfer protein from bovine liver. The results indicated that the efflux of [3H]cholesterol was faster from erythrocytes in which the dipalmitoylphosphatidylcholine content was increased from 7 to 25% of the total, than from cells enriched in palmitoyloleoylphosphatidylcholine or dioleoylphosphatidylcholine. Incorporation of dilinoleoylphosphatidylcholine to a level of 13% of the total phosphatidylcholine slowed the rate of efflux of [3H]sterol. The phosphatidylcholine replacements produced no significant differences in cholesterol/phospholipid ratio before or after 24 h of incubation with the acceptor egg phosphatidylcholine-cholesterol vesicles. Using vesicles prepared from erythrocyte lipid, modified to reflect the changes in the phosphatidylcholine composition induced in the whole cells, the same influence of composition on the rate of cholesterol exchange was evident. Enhancement of the dipalmitoylphosphatidylcholine content from 7 to 25% of the total phosphatidylcholine pool increased the rate of [3H]cholesterol efflux, while the addition of the same amount of dilinoleoylphosphatidylcholine slowed it compared to controls. The magnitude of the effect was comparable in intact cells and erythrocyte lipid vesicles enriched in dipalmitoylphosphatidylcholine, while the influence of dilinoleoylphosphatidylcholine was more marked in the intact cells. These results demonstrate that changes in the molecular species composition of the phosphatidylcholine pool can influence the rate of exchange of cholesterol but not necessarily the cellular content of sterol in the human erythrocyte. The influence of this phospholipid appears to be expressed independently of the presence of membrane protein or an underlying cytoskeleton.